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„Take home“ message
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Semantic MediaWiki as well as Web of Things approaches can be a tool for
describing and adjusting an AAL environment –also for non experts- in an 
easy way to the needs of elderly and impaired people to give them the
possibility to live a self-determined and independet life. 



What is Ambient Assisted Living?

 Methodologies
 Approaches
 Services to assist elderly and impaired people
 Human resources
 Integrated Sensors and Actors.
Goal: Elderly and impaired people shall live and participate an 
independent, self-determined and social active life.
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An example: The AICASys project

 A national project
 Duration: 01.03.2015 – 28.02.2018
 Project partners: University of Heidelberg, German Research 

Center for artificial intelligence, Cibek Home Automation, SMI 
Sensor Motor Instruments

 Goal: 
Supporting impaired people to live an self-determined and independent life
in their living environment. The target group shall be supported with an 
Eye Tracking Glass and an autonomous wheelchair. The Eye Tracking 
Glass detects according to the gazes of the end user the objects of
interest. According to this and further context information the intention of
the user is determined.
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A characteristical AAL environment in AICASys
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Source: University Heidelberg



Motivation and problems

 Complex environments: AAL consists of complex environments
with different Things of Interest. 

 No Interoperability: Different devices with different protocols
participating an AAL environment.

 No Standardization: Propretiary protocols. No universal standards.
 Developer unfriendly: Different devices and standards require

different implementations.
 Komplex integration of devices.
 Komplex configuration to personal aspects and needs.
 User unfriendly usage. Experts are needed.
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Challenges to solve

 Representation of Things of interest in the AAL domain.
 Management of the semantic of these things.
 Management of the interaction between these things.
 The linking of things of interest to each other.
 Handling of property and value changes.
 Integration of new objects into an AAL space.
 Warranty of security and privacy aspects?
 Warranty of performance?
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Approach: Web of Things

 Things can be everything of interest in the domain (e.g. persons, 
devices, services, events…)

 Things are unique through URIs
 Interaction of things through known Web protocols (REST, HTTP, 

Websockets…)
 Different communication patterns like: Publisher-Subscriber, 

Push-Pull, Peer-to-Peer, Client-Server…
 Description of things in machine-interpretable dimensions like: 

RDF(S), OWL, JSON-LD, Turtle, SPARQL, N-Triple,…
 Describing things by: 

 events generated by a thing
 properties describing a thing
 actions invoked on a thing

 Linking of things
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Technical Perspective: Web of Things 
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AAL Domain Classes (Things of Interest)

 Wearable and stationary devices for meassureing or monitoring
the activities of the imapaired person.

 User Profiles describing the impairments and diseases of the
assisted person.

 Location and living environmnent of the assisted person.
 Involved People like (caregiver, relatives, friends, neighbours…).
 Services providing assistance to for different use cases.
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What can SMW do here?



Approach: Mapping of Things to SMW

Real World SMW Syntax
Definition of Things Classes, Categories [[Category:Wearable]]
Features of Things Properties, Annotations [[HasColor::red]]
A unique Thing (Lamp1) Page:Lamp1 Wiki-Base URI + Page-

ID = URI
Relation to other things Page Links [[Property::Value]]
Taxonomy Sub-categories
Characteristics Datatypes (Page, Text, 

URI, Mail, Number…)
[[Datatype::Text]]
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Important: SMW just can provide static data
which is not changing during runtime!



Approach: Templates for annotating and defining
things
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Forms related to things and their templates
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Forms Definition in SMW
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Light Service Description in SMW
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Light Service representation in Triplestore
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A Lamp description in SMW
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SMW data representation in triplestore
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Example Use Case: Sherlock UI Service
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Sherlock UI Service

SMW
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request intention
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ETG hasInFocus
aica:Lamp1aica:Lamp1

Lamp1 is in Living 
Room

Triplestore

Lamp1 hasState „off“.
AmbientLight hasState „dark“.

- ETG hasInFoucs
- Lamp1.
- Lamp1 hasState „off“.
- AmbientLight hasState „dark“.
--------------------------------------------
So my conclusion is: You
want to switch Lamp1 on.

Lamp Event

Looks at

User1

aica:Lamp1
aica:ETG
aica:User1



Conceptual Perspective
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Technical Perspective
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Example: User Profile Mapping to SMW
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Advantages of RDF Export in SMW 

Applied to Sesame Triplestore
 SMW RDF Export configuration in LocalSettings.php just a few lines

of code:
 $smwgDefaultStore = 'SMWSparqlStore';$smwgSparqlDatabaseConnector = 'sesame';
 $smwgSparqlQueryEndpoint = 'http://localhost:8080/openrdf-sesame/repositories/aicasys';
 $smwgSparqlUpdateEndpoint = 'http://localhost:8080/openrdf-

sesame/repositories/aicasys/statements';
 $smwgSparqlDataEndpoint = '';#
 $smwgSparqlDefaultGraph = '';

 Synchronization with triplestore immediately after user clicked save 
button in SMW.

 Forms and Templates structure the thing description.
 Also not technically minded persons can create new things in SMW.
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That‘s it – Thanks for your attention

30.10.2015 © FZI Forschungszentrum Informatik 24


